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1. Introduction

This user manual describes a ratio forecasting program developed at IWR.

Several common ratio forecasting methods are available to the analyst in the

program. These methods and their appropriate uses are described in section 2

of this manual. A presentation of the procedures involved in running the

program is provided in section 3.

The development of this program proceeded from the observation that many Corps

study areas are too small to have forecasts available for them. Since many

plan formulation and evaluation tasks require forecasts of study area

variables such as population, income, and employment the Corps analyst often

faces a dilemma in obtaining or generating such forecasts for small study

areas.

p1  The ratio methods described in this manual and available in the program offer

a means to generate forecasts of socio-economic variables for small areas.

The methods are widely used to generate population and employment forecasts

(see for example, Shyrock, et al 1972; Hammond, 1973; Greenberg, et al, 1978;

U.S. Bureau of the Census, 1972). It should be noted that other variables of

interest to Corps planners (e.g. income, price levels, etc.) can be forecast

using the ratio methods described in this manual. Essentially, these methods

produce forecasts for small areas by allocating an independently derived

forecast of the variable(s) for a larger area (state, SMSA) among smaller

subcomponent areas on the basis of past ratios of these smaller areas to the

larger area for the variable being forecast.
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These methods can thus be used to "step-down" forecasts for larger areas to

study areas using a definable analytic structure and framework. Ratio

techniques are premised on the assumption that a small area will continue to

have a similar relationship to a larger area. The methods, thus, are wholly

"top-down" in the way in which small area forcecasts are derived. They do not

take into account plans, expectations and develoments in the small area which

may affect the historical relationship between small and large areas combined

in the ratio(s) being used to generate forecasts. Judgment, on the part of

the analyst, is thus necessary in using these techniques to generate forecasts

just as it is necessary in adequately using any other forecasting method.

The central focuses of this manual are on the description of the ratio methods

and on providing instruction on the use of a forecasting program. The manual

is not intended to address the issue of the use and misuse of forecasts.

Several sources provide detailed discussion of this topic (see for example,

Armstrong, 1978; Pittenger, 1978; Robinson, 1982; Delli Priscoli, 1979; Oak

Ridge Associated Universities, 1977). Nevertheless, it is important to

emphasize that judgments on the analysts' part are important. In the case of

ratio methods assumptions are important in reaching decisions about the change

in the ratio of a smaller area to the larger area -- is the recent past likely

to be more important than the distant past, are there major changes occurring

in the small area which may affect the past trend? These and other issues

must be addressed, and assumptions shaping the small area forecast clearly

stated in the projection.

2
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Appendix A of manual describes the operation of the program on the Harris 500

minicomputer. The listing of the program in FORTRAN IV is provided in

Appendix B. A revision of this progam for the IBM personnal computer is

planned.

2. Ratio Methods

The IWR Program offers four ratio forecasting methods: basic ratio, average

annual ratio, ratio trend, and OBERs shift share. These methods are described

in greater detail below.

2.1 Basic Ratio. This method uses the relationship between a small area and

a larger parent area at one point in time to generate forecasts for the

smaller area. This relationship is expressed as the ratio of the small area

to the larger area:

(1) rt = St/P t

where:

S = small area population

P = parent area population

t = time

r = ratio

Generally, the ratio is computed for the most recent time period for which

data for the small area and parent area are available. However, more distant

data can be employed, if the analyst judges that the ratio from the most

recent data available is not suitable.

1 3



Forecasts for the small area are computed by applying the ratio obtained in

equation (1) to a forecast of the parent area:

(2) S t+j = r *
P t+j

As noted previously the parent area forecast is externally derived. This

forecast is obtained from other forecasting procedures at the local or

national level. (e.g. state or local planning agencies, OBERs).

The chief advantage of the basic ratio method is its ease of use. Only one

data value for the small area and parent area is needed in combination with

the parcit area forecast in order to obtain a small area forecast. The

primary potential disadvantage of the basic ratio method in comparison with

the other methods described in this manual, however, is that it permits no use

of information concerning how the relationship between the small area and

parent area has changed over time. In periods of rapid change, when

fundamental changes may be occurring in the small area, historical patterns of

relationship may not be important. However, as a general rule, historical

Information about the past relationship of small to large areas can aid the

analyst In making judgments about the future of the small area.

4I
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Exaimple: Computation for population St. Clair County, Illinois using Basic

Ratio Iethod

r = S 8o0/P 8)

S 8= St. Clair County, 1980 (265,469)

80 = Illinois, 1980 (11,418,461)

r .02325

S o r 80* p9)

= .02325 * 11,804,539

= 274,456

2.2 Average Annual Ratio. The concept of an annual average rate of change is

frequently used by Corps economists in computing benefits and costs. In the

average annual ratio method for deriving small area forecasts, information

about the ratio of the small to large area at two points of time is used to

create an annual average change in the ratio. In this way a greater amount of

information is employed in the forecasting process. The average annual method

used In the IWR program has been derived from a method presented in White, et

al 1953. The process is presented below:

(3) y = rt/rt- n

where:

y = ratio of ratios

5
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rt=ratio of small to large area at time t

rt n = ratio of small to large area at some previous time

(4) i = t-(t-n) time Interval between data points

(5) A = I average annual rate of change in ratio of small

y -1 to large area

(6) r t+j = rt* (I+j(A)) ratio extrapolated j years into future

on basis of annual average change

(7) S t+j = r t+j * P t+j forecast for small area at t+j

Example: Computation for St. Clair County, Illinois using average annual

ratio method

y = r80 /r5 0

r8 0 = .02325

r5 0 = "02357

= .98642

i = t- (t-n)

= 80-50

= 30

6



.98642 30 -1

=(antilog (log .98642)130) -1

=-.000456 (average annUal change =(-().(.456 percent)

r 9p( (I + 10(-.000456))

.02325 (.999544)

-.02314

Sgo "go* P90)

n'.0314 * 11,804,539

=273,204

2.3. Ratio Difference Method. The ratio difference method inspects the

change in ratios over time expressed as differences in rat ios and projects )it

tlo hs i of these Changes. Thus, like t ha ave rage annual Ta' 110d , thiS M~e thod

oiffe rs the ad vant age of inuco rporcatinog historical informnation. Hloweve r, whe rc

t he ivf rage ainnal change met hod assumes at continuous slope in the historical

chi,o ii ratios , the rat io di fference method alIlows the use of information

iho,it flhicttoat ions, ini the atosover tine. The raitio di fference melhod

prisent el in the lvR program was developed on the hasi s of at dlescri pt ion o!

;i t, cliiitu i-1 P icka rd (198').

The, met hod aillows paist r it is t hebk we igh ted according to the juidgnent it the

a ni I rs In the IWR priogramn the- use r has; two choices for we i gO in past

rit los 1In t he f i rst ooTt i on th lik it r e cen t rait in iare we i g fitecd m i re h t i i I Y



as an inverse proportion of this time from the pt r, recit. The

second option allows the user to choose weighting irt,r { .. j. weight all

ritios equally, weight past more heavily, etc.).

The ratio difference method is presented below:

8) I)t = rL - rt- i  Difference of ratios where

rt- i = ratio at some previous interval

(9) t-n

D = W(D) Weighted average of differences;

t where weighting factors (w) are chosen

by the user or are computed as below

()) w i * IN factors weighted in inverse

t+n - t proportions to their distance

in time from the period to be

forecas t.

(i) St+ n  (r t + N(D)) * Pt+n Forecast for small area.

8i



For example, for St. Clair County, Illinois:

r50= .02357

r 0 = .02553

r70 = .02561

r 8 o .02325

Dt  = r t  - rt- i

I)50_60 = .00196

D6 0 _7 0 = .00008

D70-80 = -. 00236

Weighting Factors:

For 1990 forecast

W 5060= * i0= 3.3

1990-1960

W607= * 100 5

1990-197c,

W7080= 1 * 100 = 1P)

199o-1980

U50-hO) = WS5_-60/EW = .18

i,' )-_7o 1, whj-7()/EW = .27

,W7-80 = W'70-8()/EW =

9



D= W7 0 8 0 (D7 0 _8 -) + W60_70 (D 6 0 _70) + W 50-60 (D5 0 -6 0 )

= .54 (-.236) + .27 (.008) + .18 (.196)

= -.09

S9 0 = rt + I (D) * P9 0

= .02325 - .0009 * 11,804,539

= 263,831

As can be seen in this example, a significantly lower forecast was derived

using the ratio difference method than was obtained using either the basic

ratio or average annual method. This lower forecast occurs because

information from the most recent difference in ratios (1970-1980 period) was

preserved by this method, and was weighted most heavily. In contrast, the

average annual ratio method used information only from 1950 and 1980 to

generate its forecast.

2.4. OBERs Shift Share. This procedure was developed by the Bureau of

Economic Analysis. It combines a ratio component with a trend extrapolation

of historical changes in the small area. This latter component is termed a

shift factor and measures the difference in the small area's change accounted

for by the simple ratio between the small area and the parent area, and the

actual change observed. The method presented below was derived from

Greenberg, et al, 1978.

10



The approach is presented as follows:

(12) St+m = (r t + b (t+m)) * P

In equation 12, the term rt represents the ratio factor, while the b

coefficient represents the "shift" component, showing how the relationship

between small and parent areas has changed over time. This information is

used to modify the current ratio (or an average ratio) rt. The approach uses

logarithms to compute the shift factor. Logarithms smooth the curve when

rapid fluctuations in ratios have occurred. The computation of the shift

factor b is shown below.

(13) b = N I (logt) *(log r.) -i (logt) * £ (log r.)

NL(logt)
2 

- (. (logt)
2

As can be seen, equation 13 is the familiar ordinary least squares formula for

computing the slope of a regression. This approach requires the use of a

series of historical data. Generally, at least 10 historical data points

should be used.

For example: for St. Clair County, Illinois:

it
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D a t,

Year t logt (logt) 2 log rt logt * log rt

1950 1 .0000 .0000 .02357 -1.6276 0

1960 2 .3010 .0906 .02553 -1.5929 -0.4795
1970) 3 .4771 .2276 .02561 -1.5916 -0.7594
1980 4 .6021 .3625 .02325 -1.6336 0.9836

1.3802 .6807 -6.4458 -2.2225

b = 4 . (-2.2225) - (1.3802)(-6.4458)

4 (.6807) - (1.3802)2

= -8.8900 + 8.88965

2.7228 - 1.9049

= .0065

.8179

=.0079 (1.008 expressed as natural number)

S90 = (antilog (r80 + b*loglO)) * P9 0

= (antilog (-1.6336 + .0079 * 1)) * 11,804,539

= antilog (-1.6257) * 11,804,539

= .0237 * 11,804,539

= 279,479

2.5 Summary. Four methods employing ratios to derive forecasts have been

described In this section. It has been established that each method has

different data requirements, makes different assumptions about the

distribution of historical information used to derive forecasts, and employs

12
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different mathematical procedures to generate forecasts. These differences in

the methods are summarized in the table below. Having discussed the ratio

methods in detail, the next section describes how to use the IWR ratio

forecast program.

Table 1. Summary of Ratio Forecast Methods

Basic Average Ratio Shift

Ratio Annual Differences Share

Minimum No. of Historical

Data Needed 1 2 3 If)

Mathematical procedure Simple Rate of Weighted OLS
to forecast ratio Change Average

Weight of Historical NA Equal Variable Equal

Data

3. Using the Ratio Forecast Program.

The ratio forecast program performs the following functions:

o generates forecasts for small areas using any of the four

ratio methods

o generate a "composite table" of the four ratio methods so that

values can be compared

o makes revisions to data erroneously entered

o generates forecasts for multiple small ireas which are

subcomponent,-; of the same parent arel.

t



o reconciles forecasts of multiple small areas so that

they sum to the value of parent forecast.

3.1. Operation of main program. The operation of the program is shown

below. User supplied inputs are underlined.

3.1.1. Initial Data Entry. On first accessing the program, the user is

prompted to enter data:

Computer Prompts Remarks

ENTER YEARS FOR WHICH YOU HAVE DATA

Enter 0 to Stop Enter years for which you have both a
1: 1950 value for the parent area, and a value

2: 1960 for the small area. To stop enter a 0.

3: 1970
4:1980
5: 0

ENTER NAME OF PARENT

AREA: ILLINOIS Enter name or other identification for

parent area (up to 10 characters)

ENTER DATA FOR ILLINOIS FOR

1950: 8738000
1960: 10280000

1970: 11137000

1980: 11418461

ENTER NAME OF SMALL

AREA: ST. CLAIR Enter name of other identification for
small area (up to 10 characters)

ENTER DATA FOR ST. CLAIR FOR

1950: 205995
1960: 262509

1970: 285176
1980: 265469

j/4
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Enter Years To Be Forecast Enter years for which forecast is

Enter 0 to STOP desired, and for which a parent
area forecast is available

1 1990

2 :2000
3:0

ENTER FORECAST FOR ILLINOIS FOR

1990: 11804539 Data entry is now complete, program

2000: 12263810 exits to main menu.

3.1.2. Main Menu. Seven options are provided in the main menu. The main

menu is displayed in full once, and in an abbreviated form thereafter. The

full menu can be displayed by entering a number other than I through 7 in

response to the menu prompt.

Computer Prompts Remarks

MAIN MENU CHOICES:

(1) ENTER NEW PARENT AREA DATA See Section 3.1.3

(2) ENTER NEW SMALL AREA DATA See Section 3.1.4

(3) ENTER NEW PARENT AREA FORECAST See Section 3.1.5
(4) EXAMINE/CHANGE INPUT VALUES See Section 3.1.6

(5) ACCESS FORECAST MENU See Section 3.1.7

(6) RECONCILE SMALL AREA FORECASTS See Section 3.1.8

or(7) END

MAIN MENU CHOICE (1-7) I
3.1.3. Enter new Parent Area Data. If the user decides to test the

sensitivity of forecasts using a different parent area (e.g. substituting SMSA

data for str-e data) clocsing option I on the main menu will put the user back

into the data entry mode described in 3.1.1 for parent area data. After

entering new parent area data the program returns to the main menu.



.1.4.. Enter New Small Area D)ata. Chuos ing opt ion 2 of th' Fla i N Vmn1 L'1l) es

the us;er to enter (ata for a different small area. Prompts are the s.lve as

described in 3.1.1.

3.1.5. Enter New Parent Area Forecast. Selecting option 3 of the mnAin i Menu

enables the user to substitute different forecasts for the parent are;1. This

option can he useful if the analyst would like to compare the small area fore-

casts among several competing parent area forecasts embodying different

issumptions, etc.

3.1.6. Examine/Change Input Values (option 4). Option 4 of the main menu

enables users to correct individual data entries which were incorrectly

en t e red .

Computer Prompts

INPUT VALUES ARE AS FOLLOWS

YEAR I LLINO IS CALHOUN

1950 8738000. 5600.

1960 10280000. 6500.

1970 11137000. 6700.

1980 11418461. 8000.

FORECAST DATA

YEAR ILLINOIS

1990 12090000.
2000 13877000.

2010 15380000.
2020 17500000.

DO YOU WANT TO MAKE CHANGES IN DATA? (Y or N): Y

SELECT CATEGORY OF ITEM TO BE CHANGED

16
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() YE*AR ', R W]I ICH Y,)1' HAVE OATA
(2 ) PAR[N-'T ARIA DATA

3) S,!A:.!, AREA DATA
YV-AR" Fi Ft+ I-I)REtAST

S\Ri.'NT ARFA FORECAST

The "3" entered indicates that small
area data is to be changed.

I mccc Program lists data entries with an

identification number.
I, 6/0cct.

F:NT.VR NV'MBER OF ITEM TO BE CHANGED: 3

Old Value = h700. New Value = Program prompts for replacement
h8O(). number.

MORE: CHANGES? (Y or N) If there are more data changes to
N be made enter Y.

DO YOU WANT TO PRINT DATA AGAIN? To inspect data enter "Y", a "N"
(Y or N) N response returns to the menu for

selecting ratio approaches.

3.1.7. Access Forecast Menu (Option 5). The operation of the Forecast Menu

is described more fully in section 3.2. After accessing the forecast menu the

program returns to the main menu.

3.1.8. Reconcile Small Area Forecasts (Option 6). This portion of the

program can be called Into operation when the analyst has generated forecasts

for several small areas which encompass a parent area. Examples include

forecasts for SIC categories comprising a parent area employment forecast,

forecasts for townships comprising a county for which an external forecast is

available. It is unlikely that the small area forecasts will exactly total

the value of the parent area. The reconciliation subroutine scales the small

area forecasts so that they sum to the value of the parent area forecast. The

scaling factor used is the ratio of the summed small area forecasts to the

17
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parent area forecast. Each small area forecast is then multiplied by this

scaling factor to generate the reconciled small area forecasts. If the small

areas do not entirely encompass the parent area a "Balance" is automatically

computed representing that portion of the parent area not included in the

small areas. A forecasted "Balance" is computed on the basis of the most

recent ratio of the "Balance" to the parent area. This balance is then

treated just like a small area in the scaling routine.

MAIN MENU CHOICE (1-7): 6
RECONCILED FORECAST FOR SMALL AREAS
PARENT AREA= ILLINOIS

SMALL AREA 1990 2000 2010 2020
ST. CLAIR 273595. 283802. 320717. 3550023.

CALHOUN 9121. 9913. 11633. 13324.
BALANCE 11521824. 11970095. 13544650. 15011653.

TOTAL 11804539. 12263810. 13877000. 15380000.

MAIN MENU CHOICE (1-7):

In the above example, the program has adjusted the forecast values

of two small areas which do not entirely encompass their parent area.

3.1.9. END (Option 7). This option ends the program.

3.2. Forecast Menu. As noted above selecting option 5 on the main menu

accesses the forecast menu. Like the main menu, after the user has viewed the

full menu once an abbreviated form is shown. If the user wants to see the

entire menu it can be accessed by entering any number besides the choices

shown.

18



Computer Prompts

(1) BASIC RATIO METHOD Section 3.2.1

(2) ANNUAL AVERAGE RATIO Section 3.2.2

(3) RATIO DIFFERENCE METHOD Section 3.2.3

(4) SHIFT SHARE Section 3.2.4

(5) COMBINATION TABLE Section 3.2.5

(6) EXIT TO MAIN MENU Section 3.2.6

or

FORECAST MENU CHOICE (1-6):

3.2.1. Basic Ratio Method (Option 1)

Computer Prompts

SELECT ONE OF THE FOLLOWING RATIOS:

(1) 1950 .02357 Enter number of choice

(2) 1960 .02554
(3) 1970 .02561

(4) 1980 .02325

FORECAST FOR ST. CLAIR

RATIO = .02325

1990: 274445.

2000: 285123.
2010: 322628.

2020: 357571.

DO YOU WANT TO RECONCILE THIS FORECAST? Program then asks if this

(Y OR N): N forecast will be used in the

DO YOU WANT TO TRY ANOTHER RATIO? reconciliation routine - see

(Y OR N): N section 3.1.8. A response of

"Y" allows choice of another

ratio. A response of "N" to

this prompt returns the user
to the main menu.

3.2.2. Average Annual Ratio (Option 2).

Computer Output

FORECAST USING AVERAGE ANNUAL FACTOR OF - .00046

YEAR FORECAST

1990 273173.
2000) 282480.

19
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1)() YOU WANT To RECONCILE THIS FORECAST? See above in basic ratio comments

(Y or N) concerning this question.

3.2.3 Ratio Difference (Option 3).

Computer Output

DIFFERENCE IN RATIOS ARE AS FOLLOWS:

1950-1960) .0019613

1960-1970 .0000703

1970-1980 -. 0023571

WHICH DIFFERENCE METHOD WOULD YOU LIKE

TO USE: I As described in section 2.3.

(1) Proportional Weights User has option of entering

(2) Weighted Average factors. By Entering a "I"

weighting factors are pre-selected

WEIGHTS FOR 1990 ARE: as discussed in section 2.3.

1950-1960 .182 Entering a "2" enables the user

1960-1970 .273 to specify their own weights.

1970-1980 .545 User-specified weights should sum

to 1.0.

FORECAST FOR 1990 263704.

WEIGHTS FOR 2000 ARE:

1950-1960 .231

1960-1970 .308

1970-1980 .462
FO)RECAST FOR 2000 270071.

DO YOU WANT TO RECONCILE THIS FORECAST? (Y or N)

See comment in section 3.3.2 concerning this
question.

3.2.4 Shift Share (Option 4).

I'MPLICIT SO [FF FACTOR IS 1.00769

SELECT RATIO FOR USE: I

(1) .023 (1980) Program offers users opportunity to
(2) AVERAGE RATIO = .024 use most recent ratio or an average ratio

computed over the historical time period.

YEAR FORECAST

1990 279332.

201)1 291746.

0) YOI WANT ro RgC iNC I E TOi1s FORECAST? See comment in section 3.2.1

(Y or N) concerning this question.
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3.2.5. Combination Table (Option 5). In many cases an analyst might like to

compare the forecasts generated by each of the ratio methods presented in this

na 1 . Option 5 presents a comparative table for the small area containing

hasic ratio, average annual, ratio difference, and shift share forecasts. The

btsic ratio forecast uses the most recent ratio, the ratio difference forecast

uses the proportional weights method, and the shift share forecast employs the

mostI recent ratio to serve as share factor.

Computer Output

COM PARATIVE FORECASTS FOR ST. CLAIR

HI STI(R I CAL DATA

YEAR ILLINOIS ST. CLAIR
1950 873800. 205995.
1960 10280000. 262509.
197) 11137000. 285176.
1980 11418461. 265469.

FORECAST
YEAR I IINo I S ST. CLAIR

3AS IC AVERAGE RATIO SH IFT
RAT IO AANNUAL I) IF F ERENC E Si1ARF

199c) 11804539. 274445. 273173. 263704. 279 332.
21)(Y) 12263810u. 285123. 282480. 270071. 291746.
2)01) 13877000. 322628. 318143. ())022. 331L5'.
2)12() 1538000. 357571. 350944.. 332797. 367627.

After priniting the comparative table, the program returns to the main menu.

If the nser choorses, individual forecast approaches can be accessed arid

vatrious sub-options in the approaches (e.g. use of different share factor,

.!ifterent has i 0 ri tio, different weighting factors) explored. Simi larly, it

the user wants to use a forecast in the comparative table in a reconciliation,

the pa rticil ar forec;ist mot he r,,prodtced by accessing the relevant ratio0

f,)r(,,cst option (1-4) in the forecast menu.
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3.2.6. Exit to Main Menu (Option (). Opt ion 6 returns the user to t-, ma in

menu .

4. Summa ry

This user manual has described four ratio methods which can be used to

generate forecasts for socio-economic variables in small areas. It is felt

that these methods offer a means for providing Corps planners with a way to

generate forecasts of population, income, and employment for small study

areas. The IWR program presented offers a way to relieve the computational

tedium associated with using these methods. While the methods are easy to use

and conceptually straightforward, it should again be emphasized that the role

of professional judgment on the part of the analyst is just as essential in

the use of these methods as it is in using any other forecasting techniques.

22

AM



References

Armstrong, R. 1978. Long Range Forecasting. New York: Wiley

Delli Priscoli, J. 1979. "Future Thinking: Fad or Necessity"

Water Spectrum. Ft. Belvoir, VA (Spring).

Greenberg, M.D. Krueckeberg, and C. Michaelson. 1978.

Local Population and Employment Projection Techniques.

Center for Urban Policy Research; Rutgers University.

Hammond, D. 1973. Linn County Population and Employment.
Inn County (IA) Regional Planning Commision. Cedar Rapids, IA.

Oak Ridge Associated Universities. 1977. Population Forecasting for

Small Areas. Oak Ridge, TN.

Pickard, J. 1980. Linear Ratio-Trend Population Projectipns

Methodology. Appalachian Regional Commission. Washington, DC.

Pittenger, D. 1978. The Role of Judgment, Assumptions, Techniques

and Confidence Limits in Forecasting Population. Socio-Economic
Planning Sciences Vol. 12 pp 271-276.

Robinson, J. 1982. Backing Into the Future. Technological Forecasting

and Social Change. 21:229-240.

Shyrock, H., J. Siegel, et al. 1971. The Methods and Materials of

Demography. U.S. Bureau of the Census. Washington, DC.

U.S. Government Printing Office

U.S. Census Bureau. 1972. Preliminary Projections of the Population
of States: 1975 to 1990. Series P-25, Number 477. (March)

White, H., S. Siegel and B. Rosen. 1953. Short Cuts in Computing
Ratio Projections of Population. Agricultural Economics 5(l).

January.

23



APPENDIX A

Using the Ratio Forecasting Program
on the Harris Computer

25



Appendix A
Using the Ratio Forecasting Program

on the Harris Computer

To use the RFP enter the following statements after logging onto the Harris:

FORTRAN, IRFP NOTE: In this instance name of
FR,5 RFP is IRFP
ASS[(;N, 5=FORDATA
VXECUTE

Note that the ASSIGN, 5 = FORDATA creates an output file (FORDATA) which can
he stored and accessed at a later date. In this way RFP can be run on a CRT
and the output retrieved and printed later. The output can be retrieved by
bringing it into Editor and listing it.
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22WRITE (.3, 1

21; READ (3,9' .IY(]'A,'

27 10 CONTINUE
20 11 CONTINUE
29 9 FORMAT(14)
30 Jr'j - I
31 22 WRITE (3.6)
32 ICOUNT:.IOUNT 4 -.1
33 6 FORMAT (5X, "ENIER NAMIE (If' PARENT ARF. ' .
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35 4 FORMAT(2A)
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/43 25 CONTINUE
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1,6 GO TO (83
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A4 nn T i1
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i 1200 FO 0 fIA ( ' P X "A', F'cto m l ]A I ["RA1 . L 0 ' .'* 'r '., T  l .",
,LX "1TSTBR( At [MA',/ /i', . . _ ' . . 4 " '" 1 I)

7-.4 DO 1205 IA.,J
WRITE ( 3,1204) 1 Y I A , A r.: 'I A746 WR]I Tf (5, J.204) .:Y .A),A IA) ,.:A

747 204/t FORMAT (5X, 14,3X., Fl[0 0 O, 4F I-F0 0)
4 1205 CONTINUE
49 WRITE (3:1207) (' :r OLUNT ]' 1 COU T1 1. .. N(JCOLJUNTI 1 1,4)

'rig WRITE (,.1207) (1 AC [COUNT, T\ 1 ') (NNCKOUNT T I2 -:1. ,4)
j J. 1207 FORMAT /X, "FOREC A S1" . 2 X, A6 , 2X., ".' 3., / 1, "2
,.2 ,1 6X ... C '"

16X, 'AVERAGE , X, 'ATI.' ,7X,''UT" ,/5 j,...,
2T32, 'RATIO' ,7X, "ANNUAL ',2X , 'D FFE'ENCE" :7>: 1. ,AR

/75 DO :1.209
756 XI2::-F_OAT(lYE(C[Il) -- IYEC
7 -5 T E MF:I =R ( J) PF ( I B.

,~ E T MFP'2:;- ( X 12":- A A ) I1
759 5EMFP3: T7EMFP2'R J )

760 TE M' = TEMF'-3 P I' TF)
742-, "'TFM 4'BW l'2") SS...)

76 M T Cu ...a,.) 2 Y[1,(I .PF(ID ,CMIT'1.
/61. WRITE (3,12 S lYo .I. .,,) 1 .... f: ' ,

7,6 1 TLM'4, P W ( I B ), I 3,7 63 W R If C (5,1208")° ' .=... YB PH 'V ! i.) ,-,,;:.MF
764.tT F' ,F' (. ), S ;)
765 1203 0 ORMAT(X, 1-4X, F I.0 ",, FA 1X. 0,3X, . ,, 30, O

766 12X FI.tO.0)
767 120 CONTINUE
763 RET UI
7 6 END
770 U

771 C - x WRITE DATA TO FIL.E J, RO LI NE ....
772 C
773 SUB.ROUTINE FILEIN
774 C
775 COMMON /ONE/ J,D(15),R(15, lYi K'2 im 1 . ,
776 IWF( 5) .,JA,RC(20, 20) ,WTI.(15) ,WT(15 ,F- tit", , v)
777 2J 0 UNT (, A.) 1.C 5 1,:) ,RA :
773 C
779 WRITE (5,900)
730 900 FOrrMAT(IX"IWR RATIO FORECAST PROGRA,'M. WRITTEN FOR THE",/
781 11'HARRIS 120 SYSTEM IY MARK DUNNING ANO If:VIN ALCXANDLR.'
782. 2''VFR,)ION I.:1 JANUARY 1934" 7./) 1
783 WRTTE(5'.935)
784 935 FO RMAT( CiSX, .INr'UT VALUES ARE AS FOLLOWS '..i

705 I . , 'YE AR" ,,,. " FAE, NT A RA'', , . ,,.L ARE " 1 /

706 DO 955 IAsi.J (B-12)
737 WRITE, 0) . ',( IA ,IA,
78 ,; 940 FORMAT(TI1..I4.6X F. 1..,l ) F I
709 955 CONTINUE

7W) Ij P Tr- I.P

_______________--__________.... . _ _.....:,,: /____ .__ '..__--, __ __ .' , ;,,_. ._ .... [.

.:____ ,. . -. - yas . ,. ..- ~. -. -..



791 9 92 FORMATU (/1,23. 'rOf*'z[AST AR' A",.1 i1,'YI ,;,'~a~ r.'/
792 Do 79.4 r1,<
793 WRITE(5,996 I1())F A
794 996 FORMAT(T15,14,6X,F-1O.O)
795 994 CONTINUE
796 RETURN
79-7 END
[ol..
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